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MULTIMEDIA OBJECT GROUPING, 
SELECTION, AND PLAYBACK SYSTEM 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates to a multimedia object orga 

niZation and playback system. In particular, the present inven 
tion relates to a multimedia object organization and playback 
system that groups objects heuristically and alloWs playback 
based on similarities betWeen the grouped objects. 

2. Related Art 
Enormous groWth in digital technology has given rise to 

vast collections of information, including music and multi 
media objects, such as ?les and data streams; phone, personal, 
or restaurant contacts; neWs articles; photographs; and many 
other types of data ?les. For example, fast processors, Internet 
music stores, and almost boundless and inexpensive data 
storage have given the everyday individual the ability to build 
an extensive digital collection of music. At the same time, 
advanced music players have taken on the challenge of pro 
viding convenient access to the hundreds or thousands of 
songs that may be in such a collection. 

Music objects may be organiZed based on pre-de?ned or 
user-de?ned designations, such as an artist, album, or genre of 
the music. For example, MP3 or other music object types may 
include ID3 tags associated With the music object. The orga 
niZed music objects may be stored in playlists based on the 
designations, and may be transferred to music players and 
played back based on the playlist or designation. 

The user interface on a music playback device typically 
displays a list of tagged objects stored or available on the 
device. HoWever, the user interface typically presents only 
simpli?ed vieWs of the objects, such as displaying the entire 
list of objects, or lists of objects restricted by a limiting 
selection. For example, the objects may be displayed in alpha 
betical order, or displayed according to a genre or artist selec 
tion. Once the objects are tagged or catalogued, the listener 
may decide What objects to listen to using the user interface. 

Listeners may be interested in playing a small number of 
groups of music, Where each group is similar by some musical 
or psychological attribute. Conventional user interface appli 
cations for data object lists do not alloW groupings of objects 
other than by pre-de?ned designations and categories. Other 
limited playback features may also be present. As one 
example, the user interface may permit a listener to select 
random shuf?e playback. Another option often provided is to 
permit playback from a manually de?ned and entered playlist 
of songs. In other Words, conventional user interfaces pro 
vided insuf?cient playback ?exibility in many situations. The 
explosive groWth of digital music collections exacerbates this 
problem. 

Therefore a need exists for a system that alloWs grouping of 
objects based on heuristic characteristics and alloWs playback 
of music objects based on such a grouping to improve the 
music selection and playback experience. 

SUMMARY 

A multimedia organization and playback system intelli 
gently organiZes information and delivers the information on 
request. The information may be present in virtually any type 
of storage mechanism, including music ?les, streaming music 
objects, address entries, video objects, telephone contacts, 
restaurant selections or other types of objects. In the context 
of a music object organiZation and playback system, for 
example, the system may intelligently deliver a selection of 
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2 
music to the listener in Which each song is chosen to be 
consistent With the last song, or more or less similar to the last 

song. 
A music object organiZation system assigns music objects 

to groups based on heuristic characteristic of the music 
objects. The music object organiZation system determines 
music object groups based on a music object characteristic, 
such as a genre, album, artist, or music object length. The 
music object organiZation system identi?es a heuristic dis 
tance measure applicable to the music objects, and assigns the 
music objects among the music object groups to satisfy a 
clustering criterion, such as a minimiZation of the heuristic 
distance measures betWeen music objects Within the music 
object groups. 
A music object playback system that may be used With the 

music object organiZation system presents a music object 
group as a selectable “channel” to the listener. The music 
object group may be organiZed based on a music object char 
acteristic associated With the music objects. The system orga 
niZes the music object groups such that a heuristic distance 
measure betWeen the music objects satis?es a clustering cri 
terion, such as a minimiZation of the heuristic distance mea 
sures betWeen music objects Within the music object groups. 
The music object playback system determines Which music 
objects are candidates for selection as the next music object to 
play from the music object group by adjusting a next music 
object selection space based on a maximum heuristic distance 
measure. Then, actual selection is at random, in alphabetical 
order, by track length order, or by any other selection criteria 
in the space. A listener may select a music object that is “more 
like” a currently playing music object, in Which case the 
system reduces the next music object selection space. The 
listener may also select a music object that is “less like” the 
currently playing music object, in Which case the system 
expands the next music object selection space. 
A graphical user interface for the system presents a “more 

like this” user interface element through Which an operator 
reduces a next music object selection space, to select a next 
music object that is “more like” the currently playing music 
object. A “less like this” user interface element is also pre 
sented, through Which an operator expands the next music 
object selection search space. The operator may select a next 
music object that is “less like” the currently playing music 
object using the “less like this” user interface element. 

Other systems, methods, features and advantages of the 
invention Will be, or Will become, apparent to one With skill in 
the art upon examination of the folloWing ?gures and detailed 
description. It is intended that all such additional systems, 
methods, features and advantages be included Within this 
description, be Within the scope of the invention, and be 
protected by the folloWing claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood With reference to 
the folloWing draWings and description. The components in 
the ?gures are not necessarily to scale, emphasis instead 
being placed upon illustrating the principles of the invention. 
Moreover, in the ?gures, like referenced numerals designate 
corresponding parts throughout the different vieWs. 

FIG. 1 is an example heuristic map of music objects. 
FIG. 2 is a music object organiZation system. 
FIG. 3 is a music object playback system. 
FIG. 4 is an example of heuristic distance measures. 
FIG. 5 is a music object selection space based on the 

heuristic distance measures of FIG. 4. 
FIG. 6 is an example of heuristic distance measures. 
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FIG. 7 is a music object selection space based on the 
heuristic distance measures of FIG. 6. 

FIG. 8 is an example of heuristic distance measures. 
FIG. 9 is a schematic diagram of a music object selection 

space based on the heuristic distance measures of FIG. 8. 

FIG. 10 illustrates a graphical user interface. 

FIG. 11 shoWs the acts the music object organization sys 
tem takes to group music objects based on a music object 
characteristic. 

FIG. 12 shoWs the acts the music object organiZation sys 
tem takes to satisfy a clustering criterion for the music 
objects. 

FIG. 13 shoWs the acts the music object playback system 
takes to select and play a next music object. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Music listeners may not desire to listen to a musical col 
lection as a random collection of tracks. Music listeners may 
be interested in listening to one of a small number of groups 
of music, Where each group is similar by some attribute, such 
as a musical or psychological attribute. Listeners may desire 
to organiZe a music collectionbased on heuristic music object 
characteristics associated With the music objects in the music 
collection, such as by grouping music objects that are more 
similar to each other than to other groups of music objects. 
Such a heuristic grouping may alloW a continuum of music 
object organiZation based on music object characteristics 
associated With the music objects. 

FIG. 1 is an example heuristic map 100 of music objects. 
The map 100 locates music objects in an N-dimensional 
space, such as a vector space, starting With giving each music 
object a location in this space. Each axis of the N-dimensional 
space may be based on a music object characteristic, or com 
bination of characteristics, associated With the music objects. 
The music objects may be represented in the vector space as 
ordered n-tuples, Where n may be an integer greater than 0. 
Vectors in these spaces may be ordered “tuples” of real num 
bers. A pair of music objects, such as tWo classical music 
objects, may be located “close” to each other in the space, 
Whereas another pair, such as a classical music object and 
punk rock music object, may be “far” from each other in the 
space. 
One Way of assigning locations to each music object may 

include determining or obtaining a genre tag of each music 
object, and comparing the information in the genre tag to a 
tWo-dimensional map of genres to locate the music object. 
For example, a “tag” object associated With the music objects 
may be processed, such as by extracting music object char 
acteristics from an ID3 tag associated With the music object. 
The music object’s resulting location may be related to the 
location of that genre on the map. For example, given the 
example heuristic map 100 shoWn in FIG. 1, a rock song 102 
Would have the location of (1,1), and a jaZZ song 104 Would 
have the location of (—l,l). Other mappings are possible, 
including mappings of the music objects in more than tWo 
dimensional space. For example, additional music object 
characteristics may include an artist, album, composer, music 
object length, beat-per-minute count, time period, and/or a 
user-de?ned characteristic for a music object. The music 
objects may adhere to the WAV, MP3, WMA, OOG, AAC, 
AIF, or other music object formats. The music objects may 
also include streaming objects such as satellite radio objects, 
streaming audio objects, objects stored on a server and 
streamed to a device, high de?nition radio objects, cellular 
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4 
transmitted audio objects, or other audio objects streamed 
over a Wired or Wireless connection. 

The heuristic map 100 may be determined by a listener’s 
preferences and selection of music object characteristics. The 
listener may set locations for music objects Within the heu 
ristic map 100 as a pre-processing operation, or during opera 
tion using a graphical user interface (GUI). In some systems, 
one or more heuristic maps 100 may be pre-de?ned (e. g., as a 
system default heuristic map) and installed or loaded in a 
memory in the system at a factory or original equipment 
manufacturer (OEM) location. The system may receive 
operator input that sWitches betWeen the currently active map 
during system operation. In other systems, an expert system 
may be con?gured to analyZe the music objects and deter 
mine the heuristic map 100. The heuristic map 100 may be 
based on listener statistics, such as previously played music 
objects, ranked lists of music objects, subscriptions to music 
object services, and/or other behavioral statistics that may 
determine a heuristic map of music objects. 

FIG. 2 illustrates an example music object organiZation 
system 200 (“system 200”). The system 200 may organiZe 
music objects based on a music object characteristic associ 
ated With the music objects to create heuristic groupings of 
music objects. The system 200 may present the heuristic 
groupings to a listener for selection. The system 200 includes 
a system processor 202, a system co-processor 203, and a user 
interface 204 con?gured to accept input and present output to 
a listener. The system 200 also includes a system memory 
206, databases 208 con?gured to retain data related to system 
operation, a display 240, and a communications interface 
250. As Will be discussed in more detail beloW, the system 
processor 202 may execute music object organization logic 
230 to organiZe the music objects based on the music object 
characteristic associated With the music objects, for example. 
The system co-processor 203 may assist With the execution 

of instructions by the system processor 202. The system co 
processor 203 may be implemented as a math co-processor to 
execute analysis or statistical programs associated With the 
music object grouping. The system co-processor 203 may be 
integral With the processor 202, or may be a separate proces 
sor. 

The user interface 204 accepts input from a listener. A 
listener may desire to vieW a list of music objects, search the 
music objects, enter data for input to the system 200, select 
applications, play a music object, de?ne neW or modify exist 
ing heuristic maps, or take other desired actions. The user 
interface 204 may include an interface display 205 con?gured 
to display user interface elements for vieWing and/or selec 
tion. The user interface 204 may include one or more selectors 

207, such as buttons, actuable by the listener to select an 
action or to enter data. The user interface 204 may also 
include a user input logic 209. The user input logic 209 may 
include a mouse, keyboards, keypads, touchpads, styli, light 
pens, microphone inputs, Wireless receivers, remote input, 
trackpads, trackballs, joysticks, track pointers, haptic mod 
ules, force-feedback modules, motion detectors, biomeasure 
input modules, and/ or other input modules. The user interface 
204 may be coupled Wirelessly to the system 200, such as 
through a Bluetooth, infrared, WiFi, RF, cellular connection, 
and/or other Wireless connection. Alternatively or addition 
ally, the use r interface 204 may be coupled by a Wired 
connection to the system 200, such as through an Ethernet, 
RCA, USB, FireWire, or other Wired connection. In some 
systems, the user interface 204 may be integral With the 
system 200. 
The system memory 206 may include a music object infor 

mation database 210. The music object information database 
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210 may include data records related to the music objects, 
each data record containing ?elds together With a set of opera 
tions for searching, sorting, recombining, and/or other func 
tions related to the ?elds and data records. For example, the 
music object information database 210 may retain the music 
object characteristics associated With the music objects such 
as a genre ?eld 212, an album ?eld 213, an artist ?eld 214, a 
beats-per-minute ?eld 215, a time period ?eld 216, and/or a 
user ?eld 217, such as a user-de?ned or user-con?gurable 
?eld. Additional, feWer, or different data records associated 
With the music objects may be stored in the memory 206. The 
music object information database 210 may store an ID3 tag 
or other metadata container associated With a music object. 
The music object information database 210 may be editable 
or may be locked or read-only. 

The interface control logic 220 may include instructions 
that control and accept input from the user interface 204. The 
interface control logic 220 may process input from the selec 
tors 207 or the input module 209 to control the system 200. 
The interface control logic 220 may include instructions to 
process actions selected through the user interface 204. For 
example, the interface control logic 220 may display a list of 
music objects available in the music object information data 
base 210, or alloW a listener to search or select a desired music 
object or group of music objects. In some systems, the inter 
face control logic 220 accepts input from the user interface 
204 to organize the music objects into groups based on the 
music object characteristics associated With the music 
objects. 

The user interface generation logic 225 may include 
instructions that cause the user interface 204 to display user 
interface elements on the interface display 205 or the display 
240. Examples of user interface elements include screen Win 
doW panes, soft keys, touchscreen elements, soft buttons, 
scroll bars, dials, and/or other graphical interface elements. 
The instructions may be calls to graphical user interface 
libraries, draW primitives, graphical libraries, or other user 
interface element instructions. 

The music object organization logic 230 may include 
instructions that organize the music objects into groups based 
on the music object characteristics associated With the music 
objects. The music object organization logic 230 may be 
implemented as processor executable instructions, executed 
by the system processor 202, to determine groups of music 
objects, such as at least a ?rst group of music objects and a 
second group of music objects. These groups may represent 
the common listening styles preferred by the listener. The 
groups may be based on the heuristic map 100. The music 
object organization logic 230 may identify a heuristic dis 
tance measure applicable to the music ?les, such as a heuristic 
distance measure based on the heuristic map 100. The heu 
ristic distance measure may be a function of the ordered 
n-tuples associated With the music objects in the vector space 
associated With the music object characteristics. For example, 
the heuristic distance measure may be de?ned as a geometric 
distance betWeen the music objects in the vector space: 

Where DH is the heuristic distance measure, {x1, y1, z1, . . . 
ql} may represent a location of a ?rst music object in the 
vector space, and {x2, y2, Z2, . . . q2} may represent a location 
of a second music object in the vector space. The music object 
organization logic 230 may determine the heuristic distance 
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6 
by determining an N-dimensional scalar magnitude of a vec 
tor betWeen the music objects Within a group. The heuristic 
distance measure may include a similarity measure betWeen 
the music objects, Where music objects With a smaller heu 
ristic distance measure separating them may be considered 
“more similar.” Other functions for DH may be possible, 
Where coordinates of the ordered n-tuples are mapped from 
the music object characteristics. The music objects may be 
ordered in the heuristic map to form a vector space, Where the 
music objects satisfy mathematical relations related to vector 
operations on the music objects. 
The music object organization logic 230 may determine 

the groups by assigning each music object among at least the 
?rst music object group and the second music object group 
such that heuristic distance measures betWeen the music 
objects satisfy a clustering criterion. In some systems, the 
clustering criterion comprises a minimization of the heuristic 
distance measures betWeen the music objects Within a group. 
The music object organization logic 230 may organize the 
music objects Within a group such that an intra-group vari 
ance of the music objects is minimized. 

The music object organization logic 230 may use an expec 
tation-maximization process to group the music objects. The 
music object organization logic 230 may use a K-means 
process. The K-means process groups objects based on 
attributes, such as the music object characteristics, into k 
initial partitions. The music object organization logic 230 
may determine a number k means of data generated from 
distributions (such as Gaussian distributions) of the music 
objects in the vector space. The music object organization 
logic 230 may minimize a total intra-group variance, or, a 
squared error function: 

Eqn. 2 

Where there are k groups Si, i :1, 2, . . . , k, and pi is the centroid 

or mean point ofall the points xj 681-. In the system 200, xj may 
represent a music object available for organization. The 
music object organization logic 230 may set the number of 
groups based on a determined music object characteristic, 
such as a pre-determined or user-determined number of 
groups. The music object organization logic 230 may set the 
number of groups based on the heuristic map 100. In some 
systems, the music object organization logic 230 may adjust 
the number of groups dynamically, such as by alloWing an 
operator to set the number of groups. 

The music object organization logic 230 partitions the 
input points into k initial groups, either at random or using 
some heuristic data. The music object organization logic 230 
then calculates the mean point, or centroid, of each group. The 
music object organization logic 230 determines a neW parti 
tion by associating each point, or music object, With a closest 
centroid. Then, the centroids are recalculated for the neW 
groups. The music object organization logic 230 may repeat 
the process by alternate application of these tWo steps until 
convergence of the process is reached, Which may be obtained 
When music objects no longer sWitch clusters (or altema 
tively, When centroids are no longer changed). 
The music object organization logic 230 may store the 

groups of music objects, determined during the organization 
process, in the system memory 206. The system 200 may 
display the groups of music objects on the display 240. The 
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listener may select a group for playback, vieW group charac 
teristics, select a repeat of the organization process, and/or 
other actions. 

The music object information 210 may additionally or 
alternatively be obtained from databases 208, through opera 
tor input at the user interface 204, through a communication 
interface 250 (e.g., through a netWork connection to a data 
Warehouse, to equipment in the system 200, such as storage, 
server, computer, or to other logic) or from other sources. As 
examples, the databases 208 may be local or remote databases 
that store music object information, program module code 
means, or system music object characteristic information. 

The system 200 may organize the music objects Within the 
group so that all of the music objects are “close” to each other 
by a heuristic measure. For example, the system 200 may 
organize music objects that have a genre music object char 
acteristic of “classical” Within a group. Music objects that 
have a “classical” genre music object characteristic and that 
also have the same “album” music object characteristic and 
“artist” music object characteristic may be considered 
“closer” heuristically than music objects that have a “classi 
cal” genre and the same “artist” music object characteristic 
but have a different “album” music object characteristic. A 
listener may con?gure the system 200 to organize music 
objects closer Within a group based on different music object 
characteristics. The listener may set the music object organi 
zation logic 230 to initially place the music objects Within the 
groups. In some systems, the music object organization logic 
230 may load a mapping template, such as the heuristic map 
100, or a set of rules to place the music objects Within the 
vector space. 
When the system 200 organizes the music objects into 

groups, the listener may play the music objects. FIG. 3 illus 
trates a music object playback system 300 (“system 300”) 
that may present the organized groups to the listener and 
alloW playback of a selected group of music objects. The 
music object playback system 300 may include a user inter 
face 304, a system memory 306 con?gured to retain a music 
object playback logic 340, user interface generation logic 
345, databases 308 that contain data related to the music 
object information and equipment information, and speakers 
380. In FIG. 3, When the listener selects an action, such as by 
using the user interface 304, the system 300 may display the 
next music object on the display 240 and/or the interface 
display 305. The system 300 may play the next music object 
on the speakers 380. 

The system 300 may present a list of groups of music 
objects to the listener as selectable “channels” to listen to. The 
user interface generation logic 345 may present the list of 
groups on the display 240 and/ or the user interface 304. The 
system memory 306 may retain channel assignment logic 350 
that maps the groups to channel names that the user interface 
304 displays. The channel assignment logic 350 may assign 
channel names, such as Group l->“Channel I’’, Group 
2->“Channel 2,” etc. Other channel assignments may be pos 
sible, such as assignments based on the heuristic map 100, 
user selected channel mappings, or other assignments. The 
user interface generation logic 345 may be implemented as 
instructions that cause the interface display 205 and/or the 
display 240 to display user interface elements. The listener 
may select a group of music objects, and may select a music 
object from Within the group for playback, using the user 
interface 304. Alternatively, the system 300 may randomly 
select a music object for playback When the listener selects a 
group. For example, the system 300 may randomly choose a 
starting music object With uniform probability from all the 
music objects in the group, and begin playback. 
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Once playback has begun, the system 300 may present the 

listener With playback controls that direct the system 300 to 
take speci?c actions. The listener may use the user interface 
304, such as by actuating selectors 307 or other user input 
309, to select an action. For example, the listener may activate 
a “track forWar ” control to direct the system 300 to play a 
next music object in the group. Other examples of playback 
controls include a “less similar” playback control and a “more 
similar” playback control. The listener may also alloW the 
current music object to play to the end of track, “EOT.” 
The listener may also indicate to the system 300 that the 

listener desires to next hear a song that is “less like” or “less 
similar” to the current playing music object. In this case, the 
listener may desire a music object Within the group that 
sounds less like the currently playing music object. A “less 
similar” song may be determined based on song characteris 
tics such as album, artist, genre, beats-per-minute, music 
object length, time period, and/or a different user-de?ned 
?eld associated With the music object. 
The listener may also indicate to the system 300 to select a 

music object Within the group that sounds “more like” or is 
“more similar” to the current playing music object. Such a 
song may be determined based on song characteristics such as 
album, artist, genre, beats-per-minute, time period, music 
object length and/or a different user-de?ned associated With 
the music object. 
The next music object may be chosen randomly from a set 

of music objects Within a maximum heuristic distance mea 
sure from the current music object and Within the current 
group. The maximum heuristic distance is chosen as a func 
tion of a heuristic distance scaling factor, K. The music object 
playback logic 340 may select a next music object to play 
from the group of objects by adjusting a next music object 
selection space based on the maximum heuristic distance 
measure. The next music object selection space may encom 
pass a subset of music objects in the selected group that the 
music object playback logic 340 may select from based on the 
maximum heuristic distance measure. 

The music object playback logic 340 may determine a 
uniform random variable X. The music object playback logic 
340 may use a random number generator, a look-up table, or 
other logic to determine the uniform random variable X. The 
music object playback logic 340 determines the heuristic 
distance scaling factor K, Where K may be based on a value 
retained in the system memory 304, the databases 308, from 
listener input, or from a program executed by the processor 
202. The maximum heuristic distance measure D may be 
determined by the folloWing equation: 

(lOO_X) Eqn. 3 

The system 300 may implement other maximum heuristic 
distance measure functions. 

The system 300 may also include special purpose proces 
sors. For example, one or more Digital Signal Processors 
(DSPs) 360 may be provided. The DSPs 360 may digitally 
manipulate signal samples that determine the sound output 
from one or more speaker system speakers 380, including 
applying signal processing algorithms or taking other pro 
cessing steps. The DSPs 360 may interface With driver logic 
370, such as pre-ampli?ers, ampli?ers, signal conditioners, or 
any other logic that in?uences an audio signal delivered to the 
speakers 380. 
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FIG. 4 illustrates an example graph 400 of maximum heu 
ristic distance measures as a function of the uniform random 
variable X. FIG. 4 is a graph of Equation 3 With K:50. The 
system 300 in?uences the selection space from Which the next 
song Will be chosen by changing the K parameter. For a song 
that is similar to the last song, for example, the system 300 
may use a value for K of 50, such that about 50% of the 
maximum heuristic distances Will be 1 or less, and the largest 
maximum distance is less than 1.5. Once the maximum dis 
tance has been determined using X and K, the music object 
playback logic 340 may randomly choose a music object that 
has a heuristic distance less than or equal to the determined 
maximum distance D from the current music object. The 
result is that subsequent music objects may be similar to the 
current music object. The system may select similar music 
objects When the listener uses the track forWard control, When 
the currently playing song ends, or for other reasons. 

FIG. 5 illustrates an example three dimensional heuristic 
map 500. FIG. 5 labels the axes 502, 504 and 506 for each of 
the three dimensions. A group of music objects (several of 
Which are labeled 508, 510, 512, 514, 516 and 518) are 
located in the heuristic map 500. Based on the example func 
tion illustrated in FIG. 4, a next music object selection space 
520 may be represented as a sphere With a radius D 522, 
Which may represent the maximum heuristic distance mea 
sure. The next music object selection space 518 encompasses 
a set ofmusic objects (510, 512, 514, 516 and 518) that are 
located Within the radius D 522 of a music object 510. The 
music object 510 may represent the currently playing music 
object. The radius D 522 may be determined based on the 
heuristic distance scaling factor, such as by using Eqn. 3. In 
FIG. 5, radius D 522 may be determined using a heuristic 
distance scaling factor of K:50, based on the example in FIG. 
4. The music object playback logic 340 may randomly select 
a next music object to play from the music objects (510, 512, 
514,516 and 518). 

The music object 508 lies outside the next music object 
selection space 520. Because the music object 508 is located 
a distance greater than radius D 522 from the music object 
510, the music object 508 may be excluded from the next 
music object selection space 520. The music object playback 
logic 340 does not select music objects that lie outside the 
next music object selection space When the music objects, 
such as the music object 508 for example, are located a 
distance greater than the radius D 522. 

FIG. 6 illustrates an example graph 600 of maximum heu 
ristic distance measures, as a function of uniform random 
variable X, When the listener desires a next music object that 
is “less like” or less similar to the current playing music 
object. If the listener desires the next music object to be less 
similar or “less like” the current playing music object, the 
music object playback logic 340 may decrease the value of 
the heuristic distance scaling factor, such as by using a value 
for K of 25. In this case, there may be only a 20% probability 
that the maximum heuristic distance measure is less than 1. 
This probability Would indicate that it may be noW more 
likely that the next music object is less similar to the current 
playing music object, because the average distance betWeen 
selected music objects is further. Other values for K may be 
selected by the music object playback logic 340. 

FIG. 7 illustrates an example heuristic map 700 based on 
the example graph of maximum heuristic distance measures 
in FIG. 6. Based on the example group illustrated in FIG. 6, a 
next music object selection space 724 may be represented as 
a sphere With a radius D 726, Which may represent the maxi 
mum heuristic distance measure. The next music object selec 
tion space 724 may include a set of music objects (510, 512, 
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514, 516, 518, 720 and 722) that are located Within the radius 
D 726 ofa music object 510. Music object 510 may represent 
the currently playing music object. The radius D 726 may be 
determined based on the heuristic distance scaling factor, 
Which may be decreased, based on the example in FIG. 6. In 
FIG. 7, the radius D 726 may be determined using a heuristic 
distance scaling factor of K:25, based on the example in FIG. 
6. In FIG. 7, the next music object selection space 724 has 
been increased, including more music objects to select. The 
music object playback logic 340 may randomly select a next 
music object to play from the music objects (510, 512, 514, 
516, 518, 720 and 722). The music object 508 may be 
excluded from the next music object selection space 724 
because the music object 508 is located a distance from the 
music object 510 that is greater than the radius D 726, Which 
represents the maximum heuristic distance measure for the 
next music object selection space 724. The music object that 
is selected may therefore be less similar or “less like” the 
currently playing music object 510 because the maximum 
heuristic distance measure is larger than the maximum heu 
ristic distance measure in FIG. 5. 

FIG. 8 illustrates an example graph 800 of maximum heu 
ristic distance measures When the listener desires a next music 
object that is “more like” or more similar to the current 
playing music object. If the listener desires the next music 
object to be “more like” or more similar to the current playing 
music object, the music object playback logic 340 may 
increase the value of the heuristic distance scaling factor, such 
as by using a value for K of 75. In this case, there may be an 
80% probability that the maximum distance is less than 1. 
This probability Would indicate that it is noW more likely that 
the next music object is more similar to or “more like” the 
current playing music object, because the average distance 
betWeen selected music objects is less. Other values for K 
may be selected by the music object playback logic 340. 

FIG. 9 illustrates an example heuristic map 900 based on 
the example graph of maximum heuristic distance measures 
in FIG. 8. Based on the example group illustrated in FIG. 8, a 
next music object selection space 920 may be represented as 
a sphere With a radius D 922, Which may represent the maxi 
mum heuristic distance measure. The next music object selec 
tion space 920 may encompass a set of music objects (510, 
512 and 518) that are located Within the radius D 922 of a 
music object 510. The music object 510 may represent the 
current playing music object. The radius D 922 may be deter 
mined based on the heuristic distance scaling factor, Which 
may be increased, based on the example in FIG. 8. In FIG. 9, 
the radius D 922 may be determined using a heuristic distance 
scaling factor of K:75, based on the example in FIG. 8. The 
music object playback logic 340 may randomly select a next 
music object to play from the music objects (512 and 518) in 
the next music object selection space 920. The music object 
playback logic 340 may select a next music object to play that 
is “more like” or more similar to the currently playing music 
object 510. The music objects 514 and 516 lie outside the next 
music object selection space 920. The music object playback 
logic 340 may not select the music objects 514 and 516 
because they are located at distances from the music object 
510 that are greater than the radius D 922, Which may repre 
sent the maximum heuristic distance measure. 

FIG. 10 illustrates an example graphical user interface 
1000. The graphical user interface 1000 accepts input for the 
music playback system 300. The graphical user interface 
1000 may be presented on a display 1002 that presents data 
related to applications, group listings, and music object list 
ings. For example, the display 1002 may present WindoWs or 
display panes, such as an application menu 1003, a group list 
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menu 1004, and a playing music object description 1005. 
Other data may be presented. Other display formats may be 
adopted, such as a command line interface, a speech recog 
nition transcription or handwriting recognition transcription 
pane, or other display formats. The display 1002 may receive 
stylus input, such as through a touch screen or tablet PC 
interface. The display 1002 may include the display 240, or 
the interface display 205. 

The graphical user interface 1000 may include one or more 
user interface elements 1010-1014. The user interface ele 
ments 1010-1014 may be assigned functions related to play 
back of the organized groups of music objects. For example, 
the graphical user interface 1000 may include a “play to end” 
user interface element 1010 that alloWs a music object to play 
until completion of the music object; a “next song” user 
interface element 1011 that alloWs selecting a next music 
object from the group of music objects; a “more like this” user 
interface element 1012 that alloWs selecting a next music 
object that is more similar to or “more like” a playing music 
object; and a “less like this” user interface element 1013 that 
alloWs selecting a next music object that is less similar to or 
“less like” a playing music object. The graphical user inter 
face 1000 may also include a user interface selector element 
1014 to select other actions, to repeat a previous action, to 
access other data display options, and/or other options. The 
user interface elements 1010-1014 may be de?ned in a liquid 
crystal display, or con?gured as a raster image on a pixelated 
CRT screen. 

When the listener selects the user interface elements 1010 
or 1011, the system 300 may select the next music object from 
the existing music object selection space. For example, the 
system 300 may determine the heuristic distance scaling fac 
tor K to be 50, such that about 50% of the maximum heuristic 
distance measures Will be of l or less, and the largest maxi 
mum distance is less than 1.5. Once the maximum distance D 
has been chosen, a music object is randomly chosen that has 
a maximum heuristic distance measure less than or equal to D 
from the current music object. As a result, subsequent music 
objects may be similar to the current music object. 
When the listener selects the “more like this” user interface 

element 1012, the system 300 may select the next music 
object by reducing the next music object selection space. FIG. 
9 shoWs an example of reducing the selection space, from the 
original space 520 to the reduced space 920. The system 300 
may adjust the heuristic distance scaling factor K, such as by 
increasing K to be 75, for example. Other values of K may be 
used. The next music object may be more similar to the 
current playing music object, because the average distance 
betWeen selected music objects is less. 
When the listener selects the “less like this” user interface 

element 1013, the system 300 may select the next music 
object by expanding the next music object selection space. 
FIG. 7 shoWs an example of expanding the selection space, 
from the original space 520 to the expanded space 724. The 
system 300 may adjust the heuristic distance scaling factor K, 
such as by decreasing K to be 25, for example. Other values of 
K may be used. The next music object is less similar to the 
current playing music object, because the average distance 
betWeen selected music objects is greater. 

FIG. 11 illustrates the acts the music object organization 
system 200 takes to group music objects based on a music 
object characteristic. The acts illustrated in FIG. 11 may be 
implemented by the elements of FIG. 2, such as the processor 
202, the co-processor 203, instructions or logic retained in the 
system memory 206, the databases 208, and/or programs or 
logic retained in modules coupled With the system 200. For 
example, the organization logic 230 may be implemented 
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With processor executable instructions that implement the 
acts shoWn in FIG. 11 When executed by the processor 202. 
The system 200 may initialize by loading music objects, 
processing music object characteristics and/or netWork con 
nections (Act 1102). The system 200 may prompt for user 
input during initialization, or the system 200 may execute a 
boot script to initialize. The system 200 may determine if the 
music objects are associated With a music object characteris 
tic (Act 1104). The system 200 may determine if the music 
objects are tagged or associated With a genre, artist, album, 
composer, beats-per-minute measure, music object length, 
time period and/ or a user-de?ned ?eld. The system 200 may 
process an ID3 tag or other metadata container associated 
With the music objects. 

If the music objects are not associated With a music object 
characteristic, the system 200 may prompt the listener to enter 
music object characteristics for the music objects (Act 1106). 
In some systems, the listener may be prompted to locate a data 
?le containing music object characteristics to associate With 
the music objects, or to select an ID3 tag or other identi?er 
containing music object characteristics. If the music objects 
are associated With a music object characteristic, the system 
200 may determine an initial set of groups based on the music 
object characteristic (Act 1108). The system 200 may use the 
initial groups to assign music objects to the groups based on 
the music object characteristics associated With the music 
objects (Act 1110). The listener may be prompted to select a 
music object characteristic to use for the initial groups. In 
some systems, the system 200 uses a determined music object 
characteristic and/or a heuristic map to determine the initial 
groups. 
When the initial groups are determined, the system 200 

processes the music objects to satisfy a clustering criterion for 
the music objects, such as to minimize a heuristic distance 
measure betWeen the music objects Within the group (Act 
1112). As discussed above, the system 200 may use an expec 
tation-maximization process, such as a K-means process, to 
process the music objects. The system 200 processes the 
music objects, as represented in a vector space determined by 
the music object characteristic associated With the music 
object, to minimize the heuristic distance measure. The heu 
ristic distance measure betWeen any tWo music objects in the 
vector space may be de?ned as a geometric distance betWeen 
the music objects, such as a scalar magnitude of a vector 
betWeen the tWo music objects in the vector space, or other 
measure. 

The system 200 may, at a stage of the processing, deter 
mine if the heuristic distance measures betWeen the music 
objects Within the group are minimized (Act 1114). If the 
heuristic distance measures are minimized, the system 200 
may complete the processing. The system 200 may assign 
channel names to the groups of music objects (Act 1118). The 
system 200 may assign heuristic names to the groups of music 
objects based on the heuristic map, from a list of channel 
names associated With the groups of music objects, or by 
operator selection. The system 200 may present the channel 
names to the listener on a GUI for selection (Act 1120). If the 
heuristic distance measures are not minimized, the system 
200 may determine if a determined stopping threshold has 
been reached (Act 1116). The system 200 may use a maxi 
mum number of process iterations to determine When to stop 
the object assignment process. The system 200 may use the 
determined stopping threshold to prevent the system 200 
from iterating Without bound. The system 200 may return an 
error message if the stopping threshold has been reached. The 
system 200 may then present the group of music objects as 
determined by the system 200 at the time the system 200 ends 










